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DETAILED ACTION 
Response to Amendment 

1 . This is in response to Applicant(s) arguments filed on 04/01/201 0. 

• The following is the current status of claims: 

Claim 27 has been canceled. Claim 30 has been added as an 
independent claim to claim 1. Claims 1-26 and 28-30 remain pending for 
examination, with claims 1, 24, 25 and 26 being independent. Claims 1, 
24, 25 and 26 have been amended. 

• Response to Remarks/Arguments: 

(1) Applicant's arguments filed 9/8/2009 and 10/29/2009, with respect to 
the rejection of claims 1-26 and 28-29 under 35 U.S.C. 103(a) have been 
fully considered but they but are moot in view of the new ground(s) of 
rejection due to the amendments. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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3. Claims 1-6, 15-23, 25-26, and 28-30 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Inoue et al (US 6,354,688) in view of Wada et al (US 6,270,178) and 
Akahira et al (US 6,582,048). 
Regarding claim 26. 

Inoue discloses A printing system (i.e. the system of Figs. 1 and 22), 
comprising: a computer (i.e. external calculating device 2 or a computer of Figs. 1 
and 22, col 3, lines 60-67); and a printing apparatus connected communicably to the 
computer (i.e. Printer 1 and computer 2 of Figs. 1 and 22, col 3, lines 60-67 ); the 
printing apparatus including: nozzles for ejecting ink (i.e. printer head has nozzles for 
effective printing, col 4, lines 27-37); and a controller (i.e. print control device 15 of 
Fig. 1, col 4, lines 1-10) for making a plurality of the nozzles that move in a 
predetermined movement direction eject ink to form (i.e. referring to Figs. 6 and 7, 
print head, i.e. nozzles move in forward and backward direction, i.e. a 
predetermined direction as shown in the Fig. 7, col 6, lines 1-18), in an intersecting 
direction intersecting the movement direction (i.e. cloth feeding direction is 
intersecting the movement direction of nozzles as shown in Fig. 7, col 6, lines 1- 
18), a plurality of lines extending along the movement direction and constituted by a 
plurality of dots (i.e. referring to Figs. 2, 6 and 8, col 7, line 66 to col 8, line 29), to 
print a correction pattern (i.e. referring to Fig. 8, example of density correcting 
patterns, and printing a pattern with correction data, col 2, lines 55-60), the 
controller obtaining correction values (i.e. the density of gradation part of printed 
image data is measured and the correction table of one band, col 7, lines 15-28) 
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that respectively correspond to the lines by measuring a darkness (i.e. density levels 
like gradation values) of the correction pattern line by line (i.e. the density of 
gradation part of printed image data is measured and the correction table of one 
band, col 7, lines 15-28; and density correction table is formed for each nozzle, 
and one nozzle can only deposit inks for one line, col 7, line 57-62; that is, 
correction value must be obtained nozzle by nozzle, or line by line), the controller 
storing the correction values for the lines, respectively (i.e. Processing Parameter 
Storage 16 of Fig. 1 stores gamma and density correction table, col 4, lines 48- 
53; and density correction for each nozzle, or each line Is formed, col 7, lines 57- 
62; thus, correction value for the lines are stored by the controller), the controller 
printing the image with a plurality of the lines formed in the intersecting direction (i.e. 
referring to Figs. 2, 6, 7 and 8, image is printed in the intersection direction to the 
movement direction of print head, or nozzles, col 5, lines 48-61), while correcting a 
darkness of each of the lines (referring to Figs. 2, 6-11, density unevenness for lines 
are to be corrected and correction table is form for each nozzle; that is, density 
correcting must be performed nozzle by nozzle, or line by line, col 7, lines 57-62) 
in accordance with correction values each corresponding to a darkness of each line in 
the correction pattern (i.e. different gradation values, i.e. density value, reflect 
different darkness, i.e. gradation values 0 to 255 and 255 is completely white, col 
8, line 64 to col 9, line 4, and col 1, lines 12-46, and col 2, lines 37-67), wherein the 
correction values for the first one of the plurality of lines, the second one of the plurality 
of lines and the third one of the plurality of lines are stored respectively (density 
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correction for each nozzle, or each line is formed, col 7, lines 57-62, Processing 
Parameter Storage 16 of Fig. 1 stores gamma and density correction table, col 4, 
lines 48-53; thus, correction values for the lines are stored, respectively). 

Inoue does not disclose ttiat a first one of the plurality of lines formed with a first 
one of the plurality of nozzles being adjacent to a second one of the plurality of lines 
formed with a second one of the plurality of nozzles, and a third one of the plurality of 
lines being formed with the first one of the plurality of nozzles. 

In the same field of endeavor, Wada teaches that a first one of the plurality of 
lines formed with a first one of the plurality of nozzles being adjacent to a second one of 
the plurality of lines formed with a second one of the plurality of nozzles (referring to 
Figs. 8- 13, disclose lines are formed with a plurality of nozzles, i.e. first, second 
and third lines [i.e. lines are formed with a plurality of dots] are formed with first, 
second and third nozzles); and 

In the same field of endeavor, Akahira teaches a third one of the plurality of lines 
being formed with the first one of the plurality of nozzles (it is well known in the art 
that printing is performed with combinations of nozzles and printing passes, i.e. 
nozzle 3 in first pass, nozzle 4 in second pass, and nozzle 1 in third pass, etc.; 
therefore, in the third printing pass, a third one of the plurality of lines is formed 
with the first one of the plurality of nozzles, see col 20, line 66 to col 21, line 22). 

The claim invention is directed to a printing system with two devices, i.e. a 
computer and a printing apparatus, where the printing apparatus comprises nozzles and 
a controller for making a plurality of the nozzles that move in a predetermined 
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movement direction eject ink, etc. Prior art Inoue' 688 reference teaches the claimed 
system as discussed above. Prior art Wada' 178 reference discloses a method and an 
apparatus to measure amount of ink discharged from each nozzle, to obtain density 
measuring and to calibrate the line to be formed. Prior art Akahira' 048 reference 
discloses an ink-jet print method including measuring amounts of ink discharged from 
plurality of nozzles, selecting nozzles of the plurality nozzles on the basis of ink 
discharged from the nozzles, and adjusting print-head. Therefore, theses prior arts 
references are in the same field of endeavors. By combining Wada' 178 reference with 
Inoue' 688 reference, the system disclosed by Inoue' 688 would have been to improve 
the efficiency of the printing system for line density, or ink amount, or darkness 
measurement with respect to individual line and thus for the line calibration or correction 
for better image quality reproduction. Further, by combining Akahira' 048 with the 
combination of Inoue' 688 and Wada' 178, the printing system would have been further 
improved the image reproduction quality since "a multi-pass print operation is to be 
performed to eliminate random variations in the amounts of ink discharged after shading 
correction or both shading correction and bit correction, the nozzle used to color one 
pixel array in the scanning direction is changed in each scanning operation (one pass) 
in the above multi-pass printing operation", (col 20, lines 58-64, Akahira). 

Therefore, having a printing system of Inoue' 688 reference and then given the 
well-established teaching of Wada' 178 reference, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the printing 
system of Inoue' 688 reference to include "a first one of the plurality of lines formed with 
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a first one of the plurality of nozzles being adjacent to a second one of tlie plurality of 
lines formed with a second one of the plurality of nozzles" as taught by Wada' 178 
reference. The motivation for doing so would have been to improve the efficiency of the 
printing system for line density, or ink amount, or darkness measurement with respect to 
individual line (col 2, line 20-32) and thus for the line calibration or correction for better 
image quality reproduction (col 2, lines 52 to col 3, line 11), and further the services 
provided could easily be established for one another with predictable results; and then 
to modify the combination of Inoue and Wada reference to include "a third one of the 
plurality of lines being formed with the first one of the plurality of nozzles" taught by 
Akahira' 048. The motivation for doing so would have been to further improve the image 
reproduction quality for the print system since "a multi-pass print operation is to be 
performed to eliminate random variations in the amounts of ink discharged after shading 
correction or both shading correction and bit correction, the nozzle used to color one 
pixel array in the scanning direction is changed in each scanning operation (one pass) 
in the above multi-pass printing operation", (col 20, lines 58-64, Akahira). 
Regarding claim 25. 

Claim 25 is directed to a printing apparatus claim which substantially 
corresponds to the operation of the device in claim 26, with identical features 
corresponding directly to the function of device elements in claim 26. Thus claim 26 is 
rejected as set forth above for claim 26. 

Regarding claim 1 . 
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Inoue '688 discloses a printing method for printing an image onto a medium, tlie 
method comprising: 

printing a correction pattern (referring to Fig. 8, an example of density correcting 
patterns) by ejecting ink from a plurality of nozzles moving in a predetermined 
movement direction and forming, in an intersecting direction intersecting the movement 
direction (referring to Figs. 6 and 7, print head, i.e. nozzles move in forward and 
backward direction, i.e. a predetermined direction as shown in the figure, col 6, 
lines 1-18, and cloth feeding direction is intersecting the movement direction of 
nozzles as shown In Fig. 7, col 6, lines 1-18; and image Is printed In the 
Intersection direction to the movement direction of print head, or nozzles, col 5, 
lines 48-61), a plurality of lines extending along the movement direction and constituted 
by a plurality of dots (referring to Figs. 2, 6 and 8, col 7, line 66 to col 8, line 29), to 
print a correction pattern (I.e. referring to Fig. 8, example of density correcting 
patterns, and printing a pattern with correction data, col 2, lines 55-60); obtaining 
correction values that respectively correspond to the lines by measuring a darkness (i.e. 
density levels like gradation values) of the correction pattern line by line (i.e. the - 
table of one band, col 7, lines 15-28; and density correction table Is formed for 
each nozzle, and one nozzle can only deposit Inks for one line, col 7, line 57-62; 
that Is, correction value must be obtained nozzle by nozzle, or line by line); storing 
the correction values for the lines (i.e. Processing Parameter Storage 16 of Fig. 1 
stores gamma and density correction table, col 4, lines 48-53; and density 
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correction for each nozzle, or each line is formed, col 7, lines 57-62; thus, 
correction value for the lines are stored by the controller); 

and printing the image with a plurality of the lines formed in the intersecting 
direction (referring to Figs. 2, & 6-11, image is printed in the intersection direction 
to the movement direction of print head, or nozzles, col 5, lines 48-61), while 
correcting the darkness of each line in accordance with the correction values each 
corresponding to the darkness of each of the measured lines (i.e. different gradation 
values, i.e. density value, reflect different darkness, i.e. gradation values 0 to 255 
and 255 is completely white, col 8, line 64 to col 9, line 4, and col 1, lines 12-46, 
and col 2, lines 37-67); wherein the correction values for the first one of the plurality of 
lines, the second one of the plurality of lines and the third one of the plurality of lines are 
stored respectively (density correction for each nozzle, or each line is formed, col 
7, lines 57-62, Processing Parameter Storage 16 of Fig. 1 stores gamma and 
density correction table, col 4, lines 48-53; thus, correction values for the lines 
are stored, respectively). 

Inoue '688 does not disclose that a first one of the plurality of lines formed with a 
first one of the plurality of nozzles being adjacent to a second one of the plurality of lines 
formed with a second one of the plurality of nozzles; and a third one of the plurality of 
lines being formed with the first one of the plurality of nozzles. 

In the same field of endeavor, Wada '1 78 teaches that a first one of the plurality 
of lines formed with a first one of the plurality of nozzles being adjacent to a second one 
of the plurality of lines formed with a second one of the plurality of nozzles (referring to 
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Figs. 8- 13, disclose lines are formed with a plurality of nozzles, i.e. first, second 
and third lines [i.e. lines are formed with a plurality of dots] are formed with first, 
second and third nozzles); and 

In the same field of endeavor, Akahira teaches a third one of the plurality of lines 
being formed with the first one of the plurality of nozzles (it is well known in the art 
that printing is performed with combinations of nozzles and printing passes, i.e. 
nozzle 3 in first pass, nozzle 4 in second pass, and nozzle 1 in third pass, etc.; 
therefore, in the third printing pass, a third one of the plurality of lines is formed 
with the first one of the plurality of nozzles, see col 20, line 66 to col 21, line 22). 

Having a printing system of Inoue' 688 reference and then given the well- 
established teaching of Wada' 178 reference, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the printing system 
of Inoue' 688 reference to include "a first one of the plurality of lines formed with a first 
one of the plurality of nozzles being adjacent to a second one of the plurality of lines 
formed with a second one of the plurality of nozzles" as taught by Wada' 178 reference. 
The motivation for doing so would have been to improve the efficiency of the printing 
system for line density, or ink amount, or darkness measurement with respect to 
individual line (col 2, line 20-32) and thus for the line calibration or correction for better 
image quality reproduction (col 2, lines 52 to col 3, line 11), and further the services 
provided could easily be established for one another with predictable results; and then 
to modify the combination of Inoue and Wada reference to include "a third one of the 
plurality of lines being formed with the first one of the plurality of nozzles" taught by 
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Akahira' 048. The motivation for doing so would have been to further improve the image 
reproduction quality for the print system since "a multi-pass print operation is to be 
performed to eliminate random variations in the amounts of ink discharged after shading 
correction or both shading correction and bit correction, the nozzle used to color one 
pixel array in the scanning direction is changed in each scanning operation (one pass) 
in the above multi-pass printing operation", (col 20, lines 58-64, Akahira). 
Regarding claim 2, in accordance with claim 1. 

Inoue discloses wherein a plurality of the lines are formed in the intersecting 
direction by repeating in alternation a dot formation operation of forming dots on the 
medium by ejecting ink from a plurality of the nozzles moving in the movement direction 
and a carrying operation of carrying the medium in the intersecting direction (i.e. 
referring to Figs. 2, 6, 7 and 8, dots and lines are formed in the direction 
intersecting to the movement direction of nozzles, col 5, lines 47-61). 

Regarding claim 3, in accordance with claim 2. 

Inoue discloses wherein a printing apparatus printing the image onto the medium 
(i.e. referring to Fig. 6, it shows a print head printing on a recording medium), 
includes a plurality of types of processing modes (I.e. forward direction printing and 
backward direction printing) for respectively executing print processes in which at 
least one of the carrying operation and the dot formation operation differs (i.e. referring 
to Figs. 5 & 6, process of forward and backward printing and dot sizes are 
different, col 5, lines 47-61); 

prints, with at least two of the processing modes (i.e. alternately printing dots in Front 
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head or F head and Rear head or R head in SMS, or sequential multiscan system 
and the processes of 2-5 in col 4, lines 53-63), a correction pattern corresponding to 
each of the processing modes on a medium (i.e. density correction print pattern is 
composed, col 6, lines 22-35), and has the correction values (i.e. correcting data, col 
2, lines 31-36 and correction tables in Fig. 10 and col 7, lines 54-62), which are 
obtained by measuring the darkness of the correction pattern line by line, in 
correspondence with each line (i.e. i.e. different gradation values, i.e. density value, 
reflect different darkness, i.e. gradation values 0 to 255 and 255 is completely 
white, col 8, line 64 to col 9, line 4, and col 1, lines 12-46, and col 2, lines 37-67); 
and corrects the darkness of the image line by line, in accordance with the correction 
values corresponding to each line of the image, when printing the image in any of the 
processing modes with which the correction pattern was printed (i.e. a forming unit for 
correcting read data obtained by reading the images formed by the image forming 
part using the correction data of the image reading part and comparing the 
corrected data with standard values previously set in accordance with the kinds 
of recording agents so as to form the processing conditions, col 2, lines 37-67). 
Regarding claim 4, in accordance with claim 3. 

Inoue discloses wherein the correction pattern corresponding to each of the 
processing modes is printed to fit on a single medium (i.e. in the correction of 
unevenness process, the correction pattern is printed in a single medium as 
shown in Fig. 8). 

Regarding claim 5, in accordance with claim 1. 
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Inoue discloses wherein a plurality of the nozzles is lined up along the 
intersecting direction to constitute a nozzle row (i.e. referring to Fig. 7, nozzle 
movement direction intersecting cloth feeding direction). 

Regarding claim 6, in accordance with claim 5. 

Inoue discloses wherein a printing apparatus printing the image onto the medium 
comprises the nozzle row for each color of ink (i.e. the printer of Fig. 1 has print 
heads each has nozzles for each color, col 4,lines 20-40); the correction value is 
prepared for each of the colors by printing the correction pattern for each of the colors 
(i.e. correction data and correction table are prepared for each nozzle and color 
because of gradation density of each color are different, col 7, lines 57-62); and 
the darkness of the image is corrected color by color, based on the correction values for 
each of the colors (i.e. since correction data and correction table are set for each 
nozzle or color, the darkness or gradation density correction has to be color by 
color, col 7, lines 57-62 and col 8, lines 31-39). 

Regarding claim 15, in accordance with claim 1 . 

Inoue discloses wherein ruled lines extending along the movement direction for 
specifying a line during the measurement when measuring the darkness of the 
correction pattern line by line are formed in the correction pattern at a predetermined 
spacing in the intersecting direction (i.e. referring to Figs. 8, 10, 11, and 16, 
correction data is based on the measurement of gradation density, or darkness of 
dots and lines are formed with dots; spacing between dots are preset, or 
predetermined, col 7, lines 57-65 and col 11, lines 49-57). 
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Regarding claim 16, in accordance with claim 1 . 

Inoue discloses wherein image data for printing the image is prepared (i.e. 
converting the stored multi-value image data into actual print data, a print data 
storing device 13 for temporarily storing the print data produced by the image 
processing device, col 4, lines 1-10), and the image data has a gradation value of the 
darkness for each dot formation unit formed on the medium (i.e. the density of the 
gradation part of printed image data L is measured. The average value of 256 
pixels is calculated in the printing direction in the gradation part, col 7, lines 16- 
21); if a correction value is not associated with the formation units, then a creation ratio 
(i.e. forming dots based on gradation value, i.e. forming dots based on correction 
data of gradation value, col 10, lines 18-32) corresponding to the gradation value of 
the formation units is read from a creation ratio table in which gradation values are 
associated with dot creation ratios (i.e. referring to Fig. 10, correction table 
corresponding to the gradation value, or creation ratio corresponding to 
gradation value for forming dots, col 7, lines 57-62), and dots are formed in the 
formation units on the medium in accordance with the read creation ratio (i.e. referring 
to Fig. 16, 8 gradations for dots are formed, and Figs. 20 and 21 provide for more 
details of gradation level, col 10, lines 18-31); and if a correction value is associated 
with the formation units, then when reading the creation ratio corresponding to the 
gradation value from the creation ratio table (i.e. referring to Figs. 10, 16, 20 and 21, 
correction data is associated with printing, col 7, lines 56-61), the creation ratio 
corresponding to a value obtained by changing the gradation value by the correction 
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value is read, and dots are formed in the formation units on tlie medium in accordance 
with the read creation ratio (i.e. referring to Figs. 10, 16 20 and 21, correction data 
and correction table are set corresponding gradation value and level, col 7,lines 
45-67). 

Regarding claim 17, in accordance with claim 1 . 

Claim 17 recites identical features as claim 16. Thus, arguments similar to that 
presented above for claim 16 are also equally applicable to claim 17. 
Regarding claim 18, in accordance with claim 16. 

Inoue discloses wherein the dot creation ratio indicates a proportion of a number 
of dots formed inside a region that has a uniform gradation value and that is provided 
with a predetermined number of the formation units, to that predetermined number 
(referring to Fig. 8, and 16, correction pattern has more than 2 bands and each 
has uniform gradation value; that is, number of dots are formed inside a region 
having uniform gradation value, col 12, lines 10-21). 

Regarding claim 19, in accordance with claim 1 . 

Claim 19 recites identical features as claim 18. Thus, arguments similar to that 
presented above for claim 18 are also equally applicable to claim 19. 

Regarding claim 20, in accordance with claim 19. 

Inoue discloses wherein an average value, across all lines, of darkness 
measurement values measured line by line is taken as a target value of darkness (i.e. 
the density of the gradation part of printed image data L is measured. The 
average value of 256 pixels is calculated in the printing direction in the gradation 
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part, col 7, lines 16-21); and a correction ratio obtained by dividing a deviation between 
this target value (I.e. standard value) and the darkness measurement value of each 
line by the target value is taken as the correction value (i.e. preparing the correction 
data using a standard value corresponding to the kind of a recording agent for 
printing a pattern, col 2, lines 55-67). 

Regarding claim 21, in accordance with claim 16. 

Inoue discloses wherein the nozzles can form dots of a plurality of sizes (i.e. BJ 
type printer forms dots and size of dots are not equal, col 11, lines 18-24); and the 
relation between the creation ratios and the gradation values is given for each of the 
sizes in the creation ratio table (i.e. referring to Figs. 10, 16, 20 and 21, teach 
different gradation values and dots having different diameters are generated, col 
5, lines 44-61). 

Regarding claim 22, in accordance with claim 1 . 

Inoue discloses wherein a darkness of the correction pattern is measured 
optically using a darkness measurement device (i.e. "the density of the gradation 
part of printed image data L is measured ", that is, the darkness of correction 
patter must be measured by an optical device, i.e. a scanner, a reading device of 
Fig. 22 and Fig. 23, col 13, lines 4-24). 

Regarding claim 23, in accordance with claim 3. 

Inoue discloses wherein the print processes (i.e. forward printing vs. backward 
printing) in which the carrying operation differs from one another are print processes in 
which the pattern according to which the carry amount of each carrying operation 
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changes is different from one another (i.e. the printing processes of forward and 
backward are different to each other, i.e. dot size are different as shown in Fig. 6, 
this indicates that the carry amount is different in between these processes, col 5, 
lines 44-62); and the print processes in which the dot formation operation differs from 
one another are print processes in which the pattern according to which the nozzles that 
is used in each dot formation operation changes is different from one another (as 
discussed above, dot formation in forward printing is different than the backward 
printing as shown in Fig. 6). 

Regarding claim 28, in accordance with claim 17. 

Inoue discloses wherein the dot creation ratio indicates a proportion of a number 
of dots formed inside a region that has a uniform gradation value and that is provided 
with a predetermined number of the formation units, to that predetermined number (i.e. 
referring to Fig. 8, and 16, correction pattern has more than 2 bands and each has 
uniform gradation value; that is, number of dots are formed inside a region 
having uniform gradation value, col 12, lines 10-21 and the reference gradation 
pattern is configured by eight gradations as shown in FIG. 16, i.e. predetermined 
forming unit of 8, col 10, lines 18-32). 

Regarding claim 29, in accordance with claim 17. 

Claim 29 recites identical features as claim 21. Thus, arguments similar to that 
presented above for claim 21 are also equally applicable to claim 29. 
Regarding claim 30, of claim 1 . 
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Inoue discloses wherein the correction value for the first one of the plurality of 
lines is different from the correction value for the third one of the plurality of lines (i.e. 
"the density correction table of each raster (that is to say, the density correction 
table for each nozzle) is formed by the density correction table preparing unit 24. 
As illustrated in FIG. 10, the density correction table for K Is prepared for 
outputting the correction amount AL added to the image data L", col 7, lines 57- 
62; that is, the density correction value is individually obtained for each nozzle, or 
each line, and therefore, its value is different for each line). 

4. Claims 7, 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Inoue et al (US 6,354,688) in view of Wada et al (US 6,270,178) and Akahira et al (US 
6,582,048) as applied to claim 3 above, and in view of Otsuki (US 2002/0175962) 

Regarding claim 7, in accordance with claim 3. 

Inoue discloses printing image data on a medium intersecting the movement 
direction of nozzle (i.e. cloth feeding direction is intersecting the movement 
direction of nozzles as shown in Fig. 7, col 6, lines 1-18). 

Inoue does not disclose wherein the at least two processing modes include at 
least either a downstream edge processing mode for printing an image at an edge 
portion on a downstream side, with respect to the intersecting direction, of the medium, 
and an upstream edge processing mode for printing an image at an edge portion on an 
upstream side, with respect to the intersecting direction, of the medium. 
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In the same field of endeavor, Otsuki teaclies wlierein tlie at least two processing 
modes include at least either a downstream edge processing mode for printing an 
image at an edge portion on a downstream side, with respect to the intersecting 
direction, of the medium , and an upstream edge processing mode for printing an image 
at an edge portion on an upstream side, with respect to the Intersecting direction, of the 
medium (i.e. referring to Figs. 2, 4 and 6 for both lower and upper edge printing 
process, Par. 93-94). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have modified Inoue to include that the at least two processing 
modes include at least either a downstream edge processing mode for printing an 
image at an edge portion on a downstream side, with respect to the intersecting 
direction, of the medium, and an upstream edge processing mode for printing an image 
at an edge portion on an upstream side, with respect to the intersecting direction, of the 
medium as taught by Otsuki to improve printing quality of printing image on an edge, i.e. 
upper or lower or transition area, with a predictable result. 

Regarding claim 10, in accordance with claim 7. 

Inoue discloses printing the correction pattern (i.e. referring to Fig. 8, example 
of density correcting patterns, and printing a pattern with correction data, col 2, 
lines 55-60). 

Inoue does not teach wherein the upstream edge processing mode is printed at 
the edge portion on the upstream side of the medium. 
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Otsuki teaches wherein the upstream edge processing mode is printed at the 
edge portion on the upstream side of the medium (i.e. referring to Figs. 2, 4 and 6 for 
both lower and upper edge printing process, Par. 93-94). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have modified Inoue to include that the upstream edge 
processing mode is printed at the edge portion on the upstream side of the medium as 
taught by Otsuki to improve printing quality of printing image on an edge, i.e. upper or 
lower or transition area with a predictable result. 

Regarding claim 11 , in accordance with claim 7. 

Inoue discloses printing the correction pattern (i.e. referring to Fig. 8, example 
of density correcting patterns, and printing a pattern with correction data, col 2, 
lines 55-60). 

Inoue does not teach wherein the upstream edge processing mode is printed at 
the edge portion on the downstream side of the medium. 

Otsuki teaches wherein the downstream edge processing mode is printed at the 
edge portion on the downstream side of the medium (i.e. referring to Figs. 2, 4 and 6 
for both lower and upper edge printing process, Par. 93-94). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have modified Inoue to include that the downstream edge 
processing mode is printed at the edge portion on the upstream side of the medium as 
taught by Otsuki to improve printing quality of printing image on an edge, i.e. upper or 
lower or transition area with a predictable result. 
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Regarding claim 12, in accordance with claim 7. 

Inoue discloses printing an image on a medium with respect to the intersecting 
direction (i.e. cloth feeding direction is intersecting the movement direction of 
nozzles as shown in Fig. 7, col 6, lines 1-18). 

Inoue does not teach wherein the at least two processing modes include an 
intermediate processing mode for printing an image on a portion between the edge 
portion on the upstream side of the medium and the edge portion on the downstream 
side of the medium. 

Otsuki teaches wherein the at least two processing modes include an 
intermediate processing mode for printing an image on a portion between the edge 
portion on the upstream side of the medium and the edge portion on the downstream 
side of the medium (i.e. printing image data in the transition area, i.e. lower and 
upper edge contacting region, Par. 10). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have modified Inoue to include that wherein the at least two 
processing modes include an intermediate processing mode for printing an image on a 
portion between the edge portion on the upstream side of the medium and the edge 
portion on the downstream side of the medium as taught by Otsuki to improve printing 
quality of printing image on an edge, i.e. upper or lower or transition area with a 
predictable result. 

Regarding claim 13, in accordance with claim 12. 
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Inoue does not teach wherein the intermediate processing mode and at least one 
of the downstream edge processing mode and the upstream edge processing mode 
have a different carry amount in the carrying operation. 

Otsuki teaches wherein the intermediate processing mode and at least one of the 
downstream edge processing mode and the upstream edge processing mode have a 
different carry amount In the carrying operation (i.e. in printing image data in the 
transition area, lower-edge color mode printing is executed whereby sub-scans 
are performed in a second sub-scan mode in which a maximum sub-scan feed 
increment is less than a maximum sub-scan feed increment of the first sub-scan 
mode, par 29). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have modified Inoue to include that the intermediate processing 
mode and at least one of the downstream edge processing mode and the upstream 
edge processing mode have a different carry amount In the carrying operation as taught 
by Otsuki to improve printing quality of printing image on an edge, I.e. upper or lower or 
transition area with a predictable result. 

Regarding claim 14, In accordance with claim 1 . 

Inoue teaches a correction value for a region that Is judged; the Intersecting 
direction of the medium on which the image Is printed; this correction value Is obtained 
by arranging the medium at a position corresponding to the region, printing the 
correction pattern on this medium, and measuring the darkness of this correction 
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pattern line by line (i.e. see the above discussions for prior arts teaching these 
limitations in claim 1) 

Inoue does not teach wherein there is also a correction value for a region that is 
judged to be further upstream than the edge portion on the upstream side, or for a 
region that is judged to be further downstream than the edge portion on the downstream 
side. 

Otsuki teaches wherein there is also a correction value for a region that is judged 
to be further upstream than the edge portion on the upstream side, or for a region that is 
judged to be further downstream than the edge portion on the downstream side (i.e. "In 
the upper-edge color mode printing, color mode main scans may be preferably 
performed at least (kc-1) times alternately with sub-scans in which the plurality of 
single chromatic nozzle groups and specific achromatic nozzle group are used", 
that is a correction value for a region that is judged to be further upstream than 
the edge portion on the upstream side, par. 14). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have modified Inoue to include that there is also a correction 
value for a region that is judged to be further upstream than the edge portion on the 
upstream side, or for a region that is judged to be further downstream than the edge 
portion on the downstream side as taught by Otsuki to improve printing quality of 
printing image on an edge, i.e. upper or lower or transition area with a predictable result. 
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5. Claims 8 and 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Inoue et al (US 6,354,688) in viewof Wada at al (US 6,270,178) and Akahira et al (US 
6,582,048), and further in view of Otsuki (US 2002/0175962) as applied to claim 7 
above, and further in view of Arima et al (US 6,692,097) 
Regarding claim 8, in accordance with claim 7. 

Inoue does not teach wherein the downstream edge processing mode and the 
upstream edge processing mode respectively are modes for printing an image provided 
without a margin at the edge portion. 

Otsuki teaches wherein the downstream edge processing mode and the 
upstream edge processing mode (i.e. referring to Figs. 2, 4 and 6 for both lower and 
upper edge printing process, Par. 93-94); and 

Arima teaches printing an image provided without a margin at the edge portion 
(i.e. In step SB11, it is judged whether the printing will be performed with the 
margin along all the edges of the printing medium or the printing is performed 
without the margin along a portion or all of the edges of the printing medium, col 
13, lines 59-65). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have modified Inoue to include that the downstream edge 
processing mode and the upstream edge processing mode as taught by Otsuki to 
improve printing quality of printing image on an edge, i.e. upper or lower or transition 
area; and then to modify the combination of Inoue and Otsuki to include printing an 
image provided without a margin at the edge portion as taught by Arima since doing so 
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would improve tine printing process in an edge area witli or witliout a margin with a 
predictable result. 

Regarding claim 9, in accordance with claim 7. 

Inoue does not teach wherein the downstream edge processing mode and the 
upstream edge processing mode respectively include modes for printing an image 
provided with a margin at the edge portion. 

Otsuki teaches wherein the downstream edge processing mode and the 
upstream edge processing mode (i.e. referring to Figs. 2, 4 and 6 for both lower and 
upper edge printing process, Par. 93-94); and 

Arima teaches printing an image provided with a margin at the edge portion (I.e. 
In step SB11, it is judged whether the printing will be performed with the margin 
along all the edges of the printing medium or the printing is performed without 
the margin along a portion or all of the edges of the printing medium, col 13, lines 
59-65). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have modified Inoue to include that the downstream edge 
processing mode and the upstream edge processing mode as taught by Otsuki to 
improve printing quality of printing image on an edge, i.e. upper or lower or transition 
area; and then to modify the combination of Inoue and Otsuki to include printing an 
image provided without a margin at the edge portion as taught by Arima since doing so 
would improve the printing process in an edge area with or without a margin with a 
predictable result. 
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Allowable Subject Matter 

6. The following is an examiner's statement of reason for allowance. 

The primary reasons for allowance for claim 24 are the inclusion of the limitations 
of the printing method. 

Claim 24 is directed to a printing method for printing an image onto a medium, and 
steps recite, "printing a correction pattern by ejecting ink from a plurality of nozzles 
moving in a predetermined movement direction and forming, in an intersecting direction 
intersecting the movement direction, a plurality of lines extending along the movement 
direction and constituted by a plurality of dots, a first one of the plurality of lines formed 
with a first one of the plurality of nozzles being adjacent to a second one of the plurality 
of lines formed with a second one of the plurality of nozzles, and a third one of the 
plurality of lines being formed with the first one of the plurality of nozzles; 
obtaining correction values that respectively correspond to the lines by measuring a 
darkness of the correction pattern line by line; storing the correction values for the lines, 
respectively; and printing the image with a plurality of the lines formed in the intersecting 
direction, while correcting the darkness of each line in accordance with the correction 
values each corresponding to the darkness of each of the measured lines; 
wherein the correction values for the first one of the plurality of lines, the second one of 
the plurality of lines and the third one of the plurality of lines are stored respectively; 
wherein a plurality of the lines are formed in the intersecting direction by repeating in 
alternation a dot formation operation of forming dots on the medium by ejecting ink from 
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a plurality of the nozzles moving in the movement direction and a carrying operation of 
carrying the medium in the intersecting direction; 

a printing apparatus printing the image onto the medium includes a plurality of types of 
processing modes for respectively executing print processes in which at least one of the 
carrying operation and the dot formation operation differs; 

prints, with at least two of the processing modes, a correction pattern corresponding to 
each of the processing modes on a medium, and has the correction values, which are 
obtained by measuring the darkness of the correction pattern line by line, in 
correspondence with each line; and 

corrects the darkness of the image line by line, in accordance with the 

correction values corresponding to each line of the image, when printing the image in 

any of the processing modes with which the correction pattern was printed; 

the correction pattern corresponding to each of the processing modes is printed to 

fit on a single medium; 

a plurality of the nozzles is lined up along the intersecting direction to constitute a 
nozzle row; 

a printing apparatus printing the image onto the medium comprises the nozzle row 
for each color of ink, the correction value is prepared for each of the colors by printing 
the correction pattern for each of the colors, and the darkness of the image is corrected 
color by color, based on the correction values for each of the colors; 
the at least two processing modes include at least either a downstream edge 
processing mode for printing an image at an edge portion on a downstream side, with 
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respect to the intersecting direction, of the medium, or an upstream edge processing 
mode for printing an image at an edge portion on an upstream side, with respect to the 
intersecting direction, of the medium; 

the downstream edge processing mode and the upstream edge processing mode 
respectively are modes for printing an image provided without a margin at the edge 

portion; 

the correction pattern printed by the upstream edge processing mode is printed at 
the edge portion on the upstream side of the medium; 

the correction pattern printed by the downstream edge processing mode is printed 
at the edge portion on the downstream side of the medium; 
the at least two processing modes include an intermediate processing mode for 
printing an image on a portion between the edge portion on the upstream side of the 
medium and the edge portion on the downstream side of the medium with respect to the 
intersecting direction; 

the intermediate processing mode and at least one of the downstream edge processing 
mode and the upstream edge processing mode have a different carry amount in the 

carrying operation; 

there is also a correction value for a region that is judged to be further upstream 
than the edge portion on the upstream side, or for a region that is judged to be further 
downstream than the edge portion on the downstream side in the intersecting direction 
of the medium on which the image is printed; and 
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this correction value is obtained by arranging the medium at a position 

corresponding to the region, printing the correction pattern on this medium, and 

measuring the darkness of this correction pattern line by line; 

ruled lines extending along the movement direction for specifying a line during 

the measurement when measuring the darkness of the correction pattern line by line are 

formed in the correction pattern at a predetermined spacing in the intersecting direction; 

image data for printing the image is prepared, and the image data has a gradation 

value of the darkness for each dot formation unit formed on the medium; 

if a correction value is not associated with the formation units, then a creation 

ratio corresponding to the gradation value of the formation units is read from a creation 

ratio table in which gradation values are associated with dot creation ratios, and dots 

are formed in the formation units on the medium in accordance with the read creation 

ratio; and 

if a correction value is associated with the formation units, then when reading the 
creation ratio corresponding to the gradation value from the creation ratio table, the 
creation ratio corresponding to a value obtained by changing the gradation value by the 
correction value is read, and dots are formed in the formation units on the medium in 
accordance with the read creation ratio; 

the dot creation ratio indicates a proportion of a number of dots formed inside a 
region that has a uniform gradation value and that is provided with a predetermined 
number of the formation units, to that predetermined number; 
all lines in the correction pattern are printed based on the same gradation value; 
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an average value, across all lines, of darkness measurement values measured line 
by line is taken as a target value of darkness; and 

a correction ratio obtained by dividing a deviation between this target value and 
the darkness measurement value of each line by the target value is taken as the 

correction value; 

the nozzles can form dots of a plurality of sizes, and the relation between the creation 
ratios and the gradation values is given for each of the sizes in the creation ratio table; 
a darkness of the correction pattern is measured optically using a darkness 

measurement device; 

the print processes in which the carrying operation differs from one another are print 
processes in which the pattern according to which the carry amount of each carrying 
operation changes is different from one another; and 

the print processes in which the dot formation operation differs from one another are 
print processes in which the pattern according to which the nozzles that is used in each 
dot formation operation changes is different from one another." 

Prior art Inoue' 688 teaches a printing method for printing an image onto a medium of: 
"printing a correction pattern by ejecting ink from a plurality of nozzles moving in a 
predetermined movement direction and forming, in an intersecting direction intersecting 
the movement direction, a plurality of lines extending along the movement direction and 
constituted by a plurality of dots (limitations, i.e. method steps in this part are 
substantially corresponds to the method steps of claim 1. Thus, the limitations in 
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this part are rejected as set forth above for claim 1), a first one of the plurality of 
lines formed with a first one of the plurality of nozzles being adjacent to a second one of 
the plurality of lines formed with a second one of the plurality of nozzles; obtaining 
correction values that respectively correspond to the lines by measuring a darkness of 
the correction pattern line by line (limitations, i.e. method steps in this part are 
substantially corresponds to the method steps of claim 1. Thus, the limitations in 
this part are rejected as set forth above for claim 1); storing the correction values for 
the lines, respectively (limitations, i.e. method steps in this part are substantially 
corresponds to the method steps of claim 1. Thus, the limitations in this part are 
rejected as set forth above for claim 1); and printing the image with a plurality of the 
lines formed in the intersecting direction, while correcting the darkness of each line in 
accordance with correction values each corresponding to the darkness of each of the 
measured lines (limitations, i.e. method steps in this part are substantially 
corresponds to the method steps of claim 1. Thus, the limitations in this part are 
rejected as set forth above for claim 1); and 

wherein a plurality of the lines are formed in the intersecting direction by repeating in 
alternation a dot formation operation of forming dots on the medium by ejecting ink from 
a plurality of the nozzles moving in the movement direction and a carrying operation of 
carrying the medium in the intersecting direction (limitations, i.e. method steps in this 
part are substantially corresponds to the method steps of claim 2. Thus, the 
limitations in this part are rejected as set forth above for claim 2); and 
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a printing apparatus printing tlie image onto the medium, includes a plurality of types of 
processing modes for respectively executing print processes in which at least one of the 
carrying operation and the dot formation operation differs; prints, with at least two of the 
processing modes, a correction pattern corresponding to each of the processing modes 
on a medium, and has the correction values, which are obtained by measuring the 
darl^ness of the correction pattern line by line, in correspondence with each line; and 
corrects the darkness of the image line by line, in accordance with the correction values 
corresponding to each line of the image, when printing the image in any of the 
processing modes with which the correction pattern was printed (limitations, i.e. 
method steps in this part are substantially corresponds to the method steps of 
the method in claim 3. Thus, the limitations in this part are rejected as set forth 
above for claim 3); and 

the correction pattern corresponding to each of the processing modes is printed to fit on 
a single medium (limitations, i.e. method steps in this part are substantially 
corresponds to the method steps of claim 4. Thus, the limitations in this part are 
rejected as set forth above for claim 4); and 

a plurality of the nozzles is lined up along the intersecting direction to constitute a 
nozzle row (limitations, i.e. method steps in this part are substantially 
corresponds to the method steps of claim 5. Thus, the limitations in this part are 
rejected as set forth above for claim 5); and 

a printing apparatus printing the image onto the medium comprises the nozzle 
row for each color of ink, the correction value is prepared for each of the colors by 
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printing the correction pattern for each of the colors, and the darkness of the image is 
corrected color by color, based on the correction values for each of the colors 
(limitations, i.e. method steps in this part are substantially corresponds to the 
method steps of claim 6. Thus, the limitations in this part are rejected as set forth 
above for claim 6); ruled lines extending along the movement direction for specifying a 
line during the measurement when measuring the darkness of the correction pattern line 
by line are formed in the correction pattern at a predetermined spacing in the 
intersecting direction (limitations, i.e. method steps in this part are substantially 
corresponds to the method steps of claim 15. Thus, the limitations in this part are 
rejected as set forth above for claim 15); and 

image data for printing the image is prepared, and the image data has a gradation value 
of the darkness for each dot formation unit formed on the medium (limitations, i.e. 
method steps in this part are substantially corresponds to the method steps of 
claim 16. Thus, the limitations in this part are rejected as set forth above for claim 
16); if a correction value is not associated with the formation units, then a creation ratio 
corresponding to the gradation value of the formation units is read from a creation ratio 
table in which gradation values are associated with dot creation ratios, and dots are 
formed in the formation units on the medium in accordance with the read creation ratio 
(limitations, i.e. method steps in this part are substantially corresponds to the 
method steps of claim 16. Thus, the limitations in this part are rejected as set 
forth above for claim 16); and if a correction value is associated with the formation 
units, then when reading the creation ratio corresponding to the gradation value from 
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the creation ratio table, the creation ratio corresponding to a value obtained by changing 
the gradation value by the correction value is read, and dots are formed in the formation 
units on the medium in accordance with the read creation ratio (limitations, i.e. 
method steps in this part are substantially corresponds to the method steps of 
claim 16. Thus, the limitations in this part are rejected as set forth above for claim 
16)". 

However, Inoue' 688 does not disclose the remaining claim limitations. 

In addition, the prior arts in the record, i.e. Inoue et al (US 6,354,688), Wada et al 
(US 6,270,178), Akahira et al (US 6,582,048), Otsuki (US 2002/0175962) and Ahma et 
al (US 6,692,097), either alone, or combined do not teach the remaining claim 
limitations and come up with a reasonable motivation of trying to combine all prior arts 
and expecting a reasonable result. Therefore, the invention appears as a unique and 
non-obviousness invention, and because of this reason, claim 24 is allowable. 

Reference Prior Arts 

7. The closest prior arts in the record are Inoue et al (US 6,354,688), Wada et al 
(US 6,270,178), Akahira et al (US 6,582,048), Otsuki (US 2002/0175962) and Arima et 
al (US 6,692,097). 

Conclusion 



8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



CONTACT INFORMATION 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven Kau whose telephone number is 571 -270-1 1 20 
and fax number is 571-270-2120. The examiner can normally be reached on Monday to 
Friday, from 8:30 am -5:30 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Moore can be reached on 571-272-7437. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

/Steven Kau/ 
Examiner, Art Unit 2625 
June 15, 2010 



/David K Moore/ 

Supervisory Patent Examiner, Art Unit 2625 



